Variable-number tandem repeat 3690 polymorphism in Indian clinical isolates of Mycobacterium tuberculosis and its influence on transcription.
Variable-number tandem repeat (VNTRs) occur throughout the chromosome of Mycobacterium tuberculosis. Although these polymorphic VNTRs, also known as mycobacterial interspersed repetitive units (MIRUs), have proved to be useful tools in molecular epidemiology, their biological significance is less well understood. This study investigated the polymorphism of the VNTR 3690 locus located in the intergenic region between rv3304 and rv3303c (encoding the gplD2 and lpdA genes, respectively) and its possible function in the regulation of gene expression. The copy number of VNTR 3690 was found to vary among Indian clinical isolates of M. tuberculosis (one to twelve copies), M. tuberculosis H37Rv TMC102 (four copies), M. tuberculosis H37Ra (two to four copies), Mycobacterium bovis BCG (one copy). The expression of lpdA as measured by quantitative RT-PCR was 12-fold higher in M. tuberculosis H37Rv than in M. bovis BCG. Using a GFP reporter system in which the 5'-flanking region of lpdA was fused to the gfp gene, the effect of VNTRs on gene expression was measured in an M. bovis BCG host background by real-time PCR. Compared with one VNTR repeat, a 12.5-fold upregulation of GFP expression was found with a flanking region containing four VNTR 3690 repeats, indicating that there is a good correlation between VNTR copy number and transcription of lpdA.